The Royal Society celebrates its 350th anniversary year in 2010. In order to commemorate this occasion, the Philosophical Transactions of the Royal Society A recently published a special issue in which distinguished scientists contributed articles summarizing their respective fields, 'Personal perspectives in the physical sciences for the Royal Society's 350th anniversary ' (Pepper 2010) .
In this issue, it is the turn of younger scientists to present articles on their work, which spans the spectrum of the physical sciences. The emerging technology of quantum information is covered by the article 'Quantum analogue computing' , which illustrates how the quantum version of an analogue computer can offer certain advantages in terms of speed and capacity compared with the more generally studied digital version. The considerable advances in technology now result in a more widespread study of quantum processes. Thus, as discussed in the article 'Quantum-assisted biomolecular modelling' (Harris & Kendon 2010) , such concepts are increasingly important, but understanding is limited by the performance of conventional computers and so awaits the advent of quantum computation. The thermodynamic properties of materials are altered considerably by quantization of the energy levels, which occurs in the presence of strong magnetic fields. An article on 'Quantum oscillations probe the normal electronic states of novel superconductors' (Coldea 2010) shows how the electron states in the new class of high-temperature superconductors based on the iron pnictides can be studied by means of magnetic quantization.
Quantum mechanical phenomena have been proposed as being of great importance in the sense of smell and are described in the article 'Science is perception: what can our sense of smell tell us about ourselves and the world around us' (Brookes 2010) . The manner in which small molecules can distinguish much larger ones and transmit a signal is discussed in terms of the basic quantum aspects.
Dirac's remarkable prediction of the existence of anti-matter, which was initially validated for particles, has now been extended to atoms, as discussed in the article 'Cold antihydrogen: a new frontier in fundamental physics' (Madsen 2010) , which describes the current state of the field in the creation of antihydrogen and the study of its properties.
An article 'Strongly interacting dynamics beyond the standard model on a space-time lattice' (Lucini 2010) reviews recent work on numerical simulations of strongly interacting theories that attempt to explain the electroweak symmetry One contribution of 18 to a Triennial Issue 'Visions of the future for the Royal Society's 350th anniversary year'.
This journal is © 2010 The Royal Society breaking mechanism. Although the standard model has been very successful, there are phenomena that are contrary to its predictions, among which is muon to electron conversion. The article 'Muon to electron conversion: how to find an electron in a muon haystack' (Kurup 2010) reviews the history of the field and discusses future experiments based on facilities now being developed.
One of the predictions of Einstein's theory of general relativity is the bending of light by a gravitational field, and this effect of gravitational microlensing has now been turned into an astronomical tool. When planets are very close to stars, they cannot be observed by their emitted or transmitted light. However, their existence can be inferred by gravitational microlensing, and the state of the field is described in the article 'Studying planet populations with Einstein's blip' (Dominik 2010) .
Localization and the existence of localized states is a topic which has influenced many branches of physics in which wave-like phenomena are important. In an article on 'The emergence of a coherent structure for coherent structures: localized states in nonlinear systems' (Dawes 2010 ) new aspects of localization are discussed, in particular how coherent structure emerges from dissipative processes in nonlinear systems.
Computer modelling is a necessary part of experimentation and in 'Blackbox calibration for complex systems simulation ' Forrester (2010) considers how to improve analysis, where only sparse data are available. Specific examples in aerodynamics are discussed. Other aspects of computation are considered and in 'Automatic lexical classification: bridging research and practice' (Korhonen 2010) techniques that could be used to automatically acquire or update lexical resources from textual data are described. In the article on 'The future of computational modelling in reaction engineering ' Kraft & Mosbach (2010) discuss the steps to be taken to create a new generation of engineering models. Another industry which is considered is construction, and in the article 'Construction in the year 2030: developing an information technology vision' (Erdogan et al. 2010) all possible influences on the industry, such as economic, political and technological as well as information technology, are considered. Models of jet noise are discussed in the article 'Understanding jet noise' (Karabasov 2010) , in which the nature of flow propagation and noise are presented. Complex modelling has uncertainties and in 'Dynamical influences on European climate: an uncertain future' (Woollings 2010) , the dynamical processes that shape the European climate are considered. Uncertainties that are present in European climate predictions are discussed in relation to the particular models used.
Infrared spectroscopy is one of the most important techniques in chemistry research and in the article 'Triggered infrared spectroscopy for investigating metalloprotein chemistry' (Vincent 2010 ) recent developments in time-resolved infrared are described. This technique is a valuable addition to the experimental techniques available for investigating metal centres within proteins and it is clear that this is a very significant development for chemistry and biochemistry. The achievements in nanotechnology in recent years have been remarkable and now attention is being given to how this technology can be applied in various applications. In the article 'Towards nanomedicines: design protocols to assemble, visualize and test carbon nanotube probes for multi-modality biomedical imaging' (Pascu et al. 2010) , the use of nanomaterials such as quantum dots and nanotubes is discussed. These new applications include the delivery of drugs within nanoparticles and nanotubes as well as enhancing imaging and detection. This is a technology that will make a substantial impact on imaging and drug delivery.
In summary, this is a very stimulating issue and is commended to the reader as giving an idea of the current vibrant state of research in the physical sciences.
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